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In  a  study of surface tension in the immunized rabbit,  du Nofiy  1 
found a certain definite progressive change to take place, but concluded 
that this change is  "not directly correlated to the presence of anti- 
bodies,  but  that  the two phenomena are  simply co-existent at  the 
beginning of immunization."~ 
This conclusion suggested a study of surface tension changes in the 
serum of the guinea pig incident to the process of sensitization, since 
the early stage in immunization in the rabbit--when tissue changes 
take place and when the protective mechanism of circulating anti- 
bodies is not yet in  operation--is comparable to the stage generally 
accepted as prevailing as a permanent state in the guinea pig.  Zunz 
and la Barre, S  using the drop method of measurement, did not observe 
any change in surface values as a result of serum sensitization.  But it 
is to be noted that an examination was not made until after a period 
of 21 days following the sensitizing dose. 
1 du Noiiy, P. L., J. Exp. Med., 1925, xli, 779. 
2 du Noiiy, P. L., Surface equilibria of biological and organic colloids, Chemical 
Catalog Company, New York, 1926, 120. 
This volume presents the collected studies of du No/iy to which reference is 
made in this paper.  The original papers appeared in the J. Exp.  Med.,  1922, 
xxxv, 575, 707; xxxvi, 115, 547; 1923, xxxviii, 87, 659; 1924, xl,  129; 1925, xli, 
663, 779; xlii, 9. 
a Zunz, E., and la Barre, ~[., Compt. rend. Soc. biol., 1925, xcii, 223. 
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Tecknic.~The apparatus and technic as described by du Noiiy were generally 
employed, with the following variations :4 
1. An extension  of the table carrying the  watch-glass  was made by superim- 
posing a revolving table of wood large enough to carry five glasses. 
2. Distilled water with a surface tension measurement of 73.0 dynes /  cm. or 
more was  accepted as meeting the  requirements of a  technic where only com- 
parable values were of importance. 
3.  Careful checking of saline and glassware was carried out at the beginning of 
each test by reading a sample of saline which had been passed through all glass- 
ware.  In addition, a sample of saline was read in each watch-glass. 
4. Samples of sera which did not give an initial reading within 1 dyne of that of 
water were discarded. 
5. In the second part of the study, dilutions of whole blood were used instead 
of serum or plasma.  Only comparative results were required in the study, and 
whatever error the presence of blood cells might occasion was considered a constant 
factor. 
EXPEI~  rM~.NTS. 
The work of du Noiiy was repeated with three rabbits in the process 
of  anti-horse  serum  precipitin  production  and  with  two  untreated 
rabbits.  He found that the static surface tension value of the serum 
of the treated rabbits  was  appreciably lowered.  (This difference in 
the initial and the 2 hour, or static, readings he refers to as the Hme- 
drop.)  The only noted variation was in the high values of the time- 
drop  for these  apparently  normal  animals.  But  at  the  end  of the 
experiment, one,  a  discard from certain staphylococcus experiments, 
was found to have multiple kidney abscesses, and the other coccidiosis 
hepatis. 
In the experiments on guinea pigs, a series of eight animals of about 
200  gin.  was  sensitized  with  0.1  cc.  horse  serum,  intraperitoneal; 
another series of five was sensitized with 0.05  cc. horse serum, intra- 
venous. 
The  critical  concentration  for  giving  the  maximum  time-drop 
values was found to be near that for the rabbit, I/i0,000, as found by 
du  Nofiy.  This  dilution  was  that  used  uniformly throughout  the 
first part  of this study,  and  the  time-drop was  for a  2  hour period. 
4 An adequate criticism of the ring method of measurement of surface tension 
and a  discussion  of the difficulties of interpretation of the resulting data  have 
recently appeared by ~ohlin, 7. M., Y. Gen. Physiol., 1928, xl, 301. SUSAN  GRIFFITtt  ~SDELL  989 
An average of 46 readings of normal guinea pig sera, including the 
first  readings  of  the  test  animals,  gave  a  time-drop  value  of  11.5 
dynes.  When a  series of four animals was carried through  a  period 
of 25 days, the variation from this average was not found to be more 
than  2  dynes in  any given animal,  with a  maximum  and  minimum 
value difference of 4.2 dynes. 
The series treated  with  0.1  cc. horse  serum  showed a  maximum 
increase of 7.6 dynes on the 7th day.  (More frequent bleedings were 
avoided because of the possible effects of an induced anemia.)  About 
the 16th day there was a fall below the normal level followed by a rise. 
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TExT-FIG. 1.  Surface  tension changes in guinea pig serum: 
1. Average time-drop of normal serum, 46 readings. 
2. Variations in time-drop in a series of four normal animals carried through the 
same period as 3. 
3. Variations in the time-drop in a series of seven sensitized animals. 
For this fluctuation no explanation is offered.  It is also to be noted 
in du Notiy's findings for rabbit immune serum3  After the 25th day, 
the time-drop fell toward the normal level and remained at that point 
indefinitely--the  average  time-drop  reading  for this  group  being  12 
dynes on  the  45th  day  and  11.8  dynes on  the  60th  day  after  the 
sensitizing treatment.  These changes are represented in Text-fig.  1. 
In  certain  animals,  the  tlme-drop  reached  a  value of  19  or more 
dynes, an increase of nearly  100 per cent of the initial  reading. 
5  du Noiiy, P. L., J. Exp. Med., 1923, xxxvii, 665. 990  SURFACE  TENSION  OF  SERD'~.  I 
The experiment was repeated with another series of five animals 
sensitized with 0.05  cc. horse serum, intravenous.  A like result was 
obtained, although the variations from the normal were not so great. 
This may have been due to the following factors: the initial readings 
for the series were above normal, suggesting the effect of an obscure 
infection; the series was smaller; the sensitizing dose was smaller than 
in the first serie.s, thereby reducing the toxic effect of the serum. 
That the effects noted might be charged simply to changes resulting 
from the toxicity of a foreign serum for particular or various tissues was 
suggested and the following experiment was carried out: Four of the 
animals used in the group of normal controls were given a solution of 
1  rag.  of  uranium  nitrate  subcutaneously.  Three  of  the  normal 
group were kept for controls. 
Evidences of a severe infection appeared in the whole group by the 
4th  day, all the animals losing from 17  to  70  gm. in  weight.  The 
animals which had had uranium nitrate suffered the greatest loss of 
weight, appeared sicker,  and two were found dead on the 8th day. 
The curve for the time-drop rose on the 8th day, but for both treated 
and  untreated  animals  alike,  as  in  the  serum-treated series.  This 
confirms du Notiy's findings for the effect of an epidemic--snuffles, 
for example,  in  rabbits.  At  any rate,  the surface tension  changes 
following an acute infection could not be said to be augmented by an 
added toxic agency. 
Du Notiy showed in his study of immune serum in the rabbit that 
no further response in surface tension behavior could be elicited by 
a  repetition of the treatment which had called out the first change. 
The question was suggested as to whether or not a treatment with a 
different antigen might occasion a  comparable rise in the time-drop. 
Three of the series used in the earlier experiment to show the changes 
following horse serum treatment were give 0.05  cc. egg white, intra- 
peritoneal.  Two  others  were  given  uranium  nitrate,  as  described. 
In no case was there an increase in the time-drop.  One of the uranium 
nitrate animals died on the 8th day.  All the others gained weight and 
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CONCLUSIONS. 
The change in surface tension behavior in the serum of sensitized 
guinea pigs is, as du Noiiy has concluded for immunized rabbit serum, 
not referable to an antibody content, since we know that the capacity 
for transfer of sensitization remains in the serum indefinitely, while 
the increased time-drop phenomenon is  a  transitory manifestation. 
That this phenomenon cannot be invoked by a new antigen capable of 
calling out its specific antibody would seem to make this response one 
due to some basic stable alteration of a  tissue active in the general 
process of sensitization.  That this alteration is not one called out by 
such a simple toxic injury as a uranium nitrate nephritis is contribu- 
tory evidence that the primary toxicity of the horse serum is not the 
specific factor involved. 